SUMMARY
INTRODUCTION
The trees accumulate the minerals from the soils in several decades. By the lumber of forest large amounts of cations are removed from the field that leads to the decrease of buffer capacity. The soils become more acidic, the uptake of heavy metals increases, which may cause toxicity and eventually the destruction of forests. The energy-forests and energy grasses will play an important role, as renewing energy resources. The intensive land use, the irrigation in agriculture also can cause a significant decrease of cations. To provide the sustainable soil quality, maintain the buffer capacity of soils, it is necessary to feed back these minerals. The effect of wood ash was longer lasting in liming experiments and the production of crops was higher. The availability of phosphorous was better using wood ash instead of lime (Lickacz, 2002) . Higher oil contents of oil rape seeds were observed in experiments, on former forest soil, where the pH was below 6.0, and wood ash was applied (Patterson et al., 2004) . The main problem to use the wood ash in agriculture is its cadmium contents; although the cadmium is a natural component of our soils (Grant et al., 1998) .
It is generally agreed that rhizosphere microorganisms can influence the aquisition of phosphorus, and iron via their effects on root morphology and physiology and via their physiological processes. The aim of this work was to investigate the effects of wood-ash and a living bacteria containing biofertilizer for the early development of corn plants. at plant height. The contents of elements were measured by ICP. The release of organic acid was examined by root-disc-method and the amounts of organic acids were measured by HPLC.
MATERIAL AND METHODS

Corn
RESULTS AND DISCUSSION
It is proved that the wood ash originating heavy metals bound to the organic matter in the soil, and their availability dramatically decreases. The contents and the solubility of different elements in ash were measured under different pH values. The results are shown in Table 1 .
AGRáRTUDományI KözLEményEK, 2014/59. 54 Table 1 .
The contents of different elements in washing solution and in wood ash
Contents of some elements in wood ash (mg Kg
A l 3 4 3 0 7 0 ± 7 7 2 5 3 . 3 ± 0 . 0 7 9 7 . 7 ± 2 . 9 4 2 3 5 ± 2 1 7 1 9 3 7 8 ± 5 2 7 1 1 8 7 0 ± 4 1 1 3 4 0 4 2 ± 4 7 5 0 4 0 1 8 ± 1 5 0 Contents of some elements in buffer solution after 8 hours shaking (mg L -1 ) As Table 1 shows, the contents of several elements are extremely high in the sample. The concentrations of micronutrients are in optimum amounts in the ash, so we can consider the ash can be a micronutrient-fertilizer. To feed back these micro-, and macro nutrients to the soils the acidification can be retarded. Beside the nutritional effect, because of its high calcium contents, we can substitute the lime with wood ash.
Each form of wood ash had a strong increasing effect on pH. The composition of released organic acids is different, depending on plant species, and environmental stress. Table 2 shows the release of main organic acids by the roots of corn under pH stress. The release of citric acid and malic acid is very intensive, and increases in line with stress intensity. Therefore to use the wood ash in soils, where the pH is around 7, the treatment can cause a significant decrease in dry matter production. The treatment with wood ash had an effect of root formation of corn seedling (Picture 1). The control (4) nutrient solution contained half amounts of nutrients, therefore deficiency symptoms can be seen, while the treated (6) nutrient solution was completed with wood ash of 1 g L -1
. The root development of treated seedling was more intensive, the total amounts of root dry matter were almost doubled, and as a consequence, the growth of shoots also increased.
Serious effects on root morphology were observed when the nutrient solution was completed with wood ash with or without biofertilizer. The corn seedlings grown on nutrient solution containing half amounts of nutrients show nutrient-deficiency symptomes, these symptomes are reduced when the nutrient solution was completed with wood ash. The wood ash and the biofertilizer had a well seen co-effect. There are no deficiency symptomes observed, and the wood ash solution applied in a 10 ml L -1 concentration together with biofertilizer had an adventageous effect on shoot and root development (Pictures 1-2) . 55 Table 3 .
Effects of wood ash and biofertilizer on pH of nutrient solution of corn seedlings
The effects depend on the concentrations of wood ash. The biofertilizer, because of its living bacteria content, can moderate the changes in pH, but this effect is limited. It seems to be reasonable, that sufficient soil life is needed to use the wood ash in agriculture. The effect of wood ash on the pH, and the moderation effect of biofertilizer can be seen on Table 3 .
The moderation effect of biofertilizer on pH is well seen.
The effects of applied treatments on dry matter accumulation can be seen on the following Table 4 .
The treatments started when the seedlings were one week old.
The decrease of dry matter accumulation is strongly retarded by the applicaton of wood ash. The biofertilizer could moderate.
The decrease of dry matter accumulation on lower level in comparison to the control.
We suppose, that this retardation in dry matter accumulation is in tigh connection with the increasing pH. 1 0 . 7 6 ± 0 . 6 4 9 . 7 3 ± 0 . 1 8 8 . 7 2 ± 0 . 3 3 7 . 8 7 ± 0 . 3 2 Table 4 . Dry matter accumulation of shoots and roots of maize and cucumber seedlings on the 4. day of treatments (gdm.plant -1 )
T r e a t m e n t s S h o o t m a i z e R o o t m a i z e C o n t r o l 4 . 0 2 7 7 ± 0 . 3 8 7 1 . 2 6 6 3 ± 0 . 0 9 8 Biofertilzer 1 ml L -1 4 . 5 9 4 7 ± 0 . 2 7 9 1 . 1 9 3 2 ± 0 . 0 6 7 1 g L -1 wood ash 2.6168±0. 
CONCLUSIONS
The use of wood ash is recommended instead of lime for the improvement of acidic soils, on the evidence of its pH increasing effect. The wood ash contains several micronutrients in an optimum composition for forestry and agricultural plants. The solubility of heavy metals is very low; therefore there is no risk to use the wood ash in the agriculture and in the horticulture by our experiments. The effects of wood ash were different on the monocot corn, and the dicot plants. The monocot corn seems to be more sensitive. This effect is contradictory, since the uptake of some important micronutrient based on siderophore release by the roots of monocots, and therefore these plants are less sensitive to the soil pH. The retardation of growth at higher ash doses can be explained by the modification effect to the soil pH, as far as the original soil pH was pH 6.8, and when ash was given to the soil, the pH increases to 7.8 pH, that is unfavourable for the uptake of most nutrients.
